
A Feature Weighing-Assisted Approach for Cancer Subtypes 

Identification from Paired Expression Profiles

Madhumita and Sushmita Paul
Department of Bioscience & Bioengineering, 

Indian Institute of Technology, Jodhpur 

NH. 65, Surpura Bypass Rd, Karwar, Jodhpur, Rajasthan 342037, India

{madhumita.1, sushmitapaul} @iitj.ac.in
Department of Bioscience & Bioengineering

Introduction
 Cancer-subtyping is critically important for understanding the

heterogeneity present in tumours.

 Availability of expression profiles of multiple types of bio-markers

across same set of samples can help in capturing this heterogeneity

underlying, complex biological processes and phenotypes.

 Robust-regression based feature ranking, prior to the integration of

multiple information sources (miRNA and mRNA expression profiles),

may help in identification of histological subtypes of solid tumours.

 This can further help in analysing shared molecular profiles between

different groups for designing appropriate therapies and treatments.
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Fig 1: Disease Ontology (DO)Enrichment : DO plots for the set of differentially expressed

genes between cancer subtypes of respective cancers identified by the proposed method

Fig 2: Survival Analysis : Kaplan-Meier curves for cancer patients plotted for combined

expression of top 100 differentially expressed genes between respective subtypes obtained

by the proposed approach
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 TCGA data sets used  here are freely 

available at http://www.cbioportal.org/

 Each cancer has 2 histological 

subtypes.

 Application of robust regression based feature weighing method, prior to

the multiple information fusion and clustering, improves the clustering

efficiency.

 The feature weight assigned to every biomarker, efficiently captures the

variation in their expression across the samples. This helps in exploring the

dynamic nature of the expression data measured under different biological

condition.

 Differential expression of the biomarkers between the identified histological

subtypes also shows biological relevance and can be further explored for

getting deeper understanding about the molecular profile.
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𝑪𝑽𝒇𝒊𝒕 𝒇 = 𝒍𝒐𝒈𝟐 𝟐𝒍𝒐𝒈𝟐( 𝒇)×𝑺𝑳 + 𝑰𝑵

𝑾𝒇 = 𝒍𝒐𝒈𝟐 𝑪𝑽 𝒇 − 𝑪𝑽𝒇𝒊𝒕 𝒇

CV = Coefficient of variation

SL = Slope of line

IN = Intercept of line
 𝒇 = Feature mean

𝑾𝒇 = Feature weight

𝐖 𝐢, 𝐣 = 𝐞𝐱𝐩 −
𝛒𝟐 𝐒𝐢, 𝐒𝐣

𝛍𝛆𝐢,𝐣
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